Fetal neocortical transplants into the medial forebrain bundle attract ingrowth of catecholaminergic fibers in adult rat brain.
The hypothesis that fetal tissue grafts may exert a trophic influence on damaged catecholaminergic fibers was examined. Ascending dopamine and norepinephrine axons normally innervate frontal cortex targets in the intact rat brain. These and other ascending catecholaminergic fibers were disrupted with stereotaxic injections of 6-hydroxydopamine into the medial forebrain bundle (mfb), followed after 1 or 14 days by grafts of fetal neocortical tissue placed into the injection site, or by sham grafts. Glyoxylic acid histofluorescence techniques were then used to examine catecholaminergic fiber distribution. When such lesions were made without subsequent grafting, virtually no growth of catecholaminergic fibers occurred beyond the injection site and frontal cortex norepinephrine levels were depleted to 15% of control levels. However, when grafts of fetal neocortical tissue were made into the lesion site and animals examined 3 months later, catecholaminergic fibers grew through the lesion site to ramify within the graft tissue. Catecholaminergic fibers were seen in all portions of most grafts, though they were most dense on the caudal and ventral edges of the graft, close to the path of the mfb. Similar densities of graft innervation were seen 3 months after animals received grafts placed into the same site without prior lesioning of catecholaminergic fibers. Fetal neocortical grafts thus induce collateral sprouting from intact host catecholaminergic axons and may also promote regenerative sprouting when such fibers are otherwise irreparably damaged.